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AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1-2. (Canceled). 

3. (Currently Amended) A sensor chip A comprising: 

a reaction region for hybridization between nucleotide probes and target 
nucleotide sequences having a base sequence complementary to the nucleotide 
probes; 

counter electrodes generating an electric field for stretching the nucleotide 
probes in the reaction region; 

scanning electrodes arrayed in the reaction region , th e ele ctrod e s b e ing capabl e 
of b ei ng e n e rg i z e d ; and 

moans for dielectrophoresis means for migrating the stretched of tho nucleotide 
probes str e tch e d by tho counter oloctrodes toward a pair of adjacent electrodes of the 
adjac e nt scanning electrodes by a non-uniform electric field generated by applying a 
voltage between the adjacent scann i ng electrodes, and i mmob i lizing th e nuc le ot i d e 
prob e s in a str e tch e d form so as to bridg e wherein the adjacent scanning electrodes are 
bridged by nucleotide probes immobilized between the adjacent electrodes . 
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4. (Currently Amended) The sensor chip according to claim 3, wherein the target 
nucleotide sequences are hybridized [[to]] with the nucleotide probes immobilized 
between the scanning adjacent electrodes by d i o l octrophor e sis of tho target nuc le ot i de 
sequenc e s str e tch e d i n th e e l e ctric f ie ld toward th e scann i ng ele ctrod e s . 

5. (Original) The sensor chip according to claim 3, wherein the scanning electrodes 
have circular or polygonal ends. 

6. (Currently Amended) The sensor chip according to claim 3, wherein the counter 
electrodes are disposed so as to oppose each other and be in parallel with each other. 

7. (Currently Amended) The sensor chip according to claim 3, [[2,]] wherein the 
non-uniform electric field includes an alternating el ectr i c f iel ds generated by tho countor 
ele ctrod e s and th e scanning ele ctrod e s ar e of alt e rnat e current electric field . 

8. (Currently Amended) A sensor chip A comprising: 

a reaction region for hybridization between nucleotide probes and target 
nucleotide sequences having a base sequence complementary to the nucleotide 
probes; 

a common electrode disposed in the reaction region; 

scanning electrodes formed of a plura li ty of oloctrodos aligned in parallel in the 
reaction region ; and 
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moanc for gonorat i ng o l octr i c Holds by sequentia ll y apply i ng a vo l tag e b e tw ee n 
an electric field generator energizing the common electrode and eaeh at least one of the 
scanning electrodes by seguentiallv applying a voltage between the common electrode 
and the energized scanning electrode to generate an electric field in the reaction region , 
dio l octrophor e s i s of the nucleotide probes in tho react i on reg i on migrating toward the 
energized scanning electrodes electrode in response to the electric field, wherein the 
energized scanning electrode and a second scanning electrode are bridged by 
nucleotide probes immobilized between the energized scanning electrode and the 
second scanning electrode, wh ile th e nucl e ot i d e probes ar e b e ing str e tch e d by th e 
oloctric fie l ds, and immobil i zing tho nuc l eot i de probes i n a stretched form so as to 
bridge tho scanning e l ectrodes. 

9. (Currently Amended) The sensor chip according to claim 8 compris i ng the 
common ele ctrod e and th e scanning ele ctrod e s , wherein the scanning electrodes are 
aligned in two lines , and an so that e ach end of the scanning electrodes in one line 
opposes an end of the scanning electrodes in the other line, ach oth e r. 

10. (Currently Amended) The sensor chip according to claim 9, wherein tbe- 
scann i ng el ectrodes are d i spos e d so that th o d i stances betw ee n the opposing the_ 
opposed ends of the scanning electrodes are separated by a distance, the distance 
increasing i ncr oa s o stepwise in the a direction that [[a]] the voltage is sequentially 
applied. 
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1 1 . (Currently Amended) The sensor chip according to claim 8, wherein the target 
nucleotide sequences in a stretched form are hybridized [[to]] with the nucleotide probes 
immobilized between the energized scanning electrode and the second scanning 
electrode, scanning el e ctrodes by s e guenti all v a pp l y i ng a vo l tage between tho common 
oloctrode and th e scann i ng e l ectrod e s, and di ol octrophoros i s of the target nucleot i d e 
s e qu e nc e s i n th e r e act i on r e g i on toward th e e n e rgiz e d scann i ng ele ctrod e s wh ile th e 
target nucloot i do soquoncos ar e be i ng stretched. 

12. (Original) The sensor chip according to claim 8, wherein the scanning electrodes 
have circular or polygonal ends. 

13. (Currently Amended) The sensor chip according to claim 8, wherein the electric 
field f ie lds generated in the reaction region includes an alternating by the common 
o l o ctrod e and tho scann i ng oloctrodes ar e of a l t e rnat e current electric field . 

14. (Currently Amended) A sensor chip A comprising: 

a reaction region for hybridization between nucleotide probes and target 
nucleotide sequences having a base sequence complementary to the nucleotide 
probes; 

first scanning electrodes arrayed in the reaction region; 

second scanning electrodes arrayed in the reaction region, an end so that tho 
e nds of the second scanning electrodes opposing a respective end oppos e th e 
rospoctivo ends of the first scanning electrodes; and 
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moans for generat i ng ol octric f iel ds by sequent i al l y an electric field generator 
applying a voltage between [[the]] adjacent electrodes of the first scanning electrodes 
and between [[the]] adjacent electrodes of the second scanning electrodes to energize 
the adjacent electrodes of the first scanning electrodes and the adjacent electrodes of 
the second scanning electrodes and to form an electric field in the reaction region , 
d iele ctrophor e sis of a first group of the nucleotide probes migrating toward the 
energized first scanning electrodes by dielectrophoresis, and a second group of the 
nucleotide probes migrating toward the energized second scanning electrodes by 
dielectrophoresis. wherein the adjacent electrodes of the first scanning electrodes are 
bridged by the first group of the nucleotide probes immobilized between the adjacent 
electrodes of the first scanning electrodes, and the adjacent electrodes of the second 
scanning electrodes are bridged by the second group of the nucleotide probes 
immobilized between the adjacent electrodes of the second scanning electrodes. wbWe- 
th e nuc le otid e prob e s ar e b ei ng stretch e d by th e ele ctric fi el ds, and i mmob ili zing th e 
nuc le otid e probos in a strotchod form so as to bridge tho scann i ng electrod e s. 

15. (Currently Amended) The sensor chip according to claim 14, wherein the target 
nucleotide sequences strotchod i n the same manner as th e nuc l oot i do probos are 
hybridized with the first group of the nucleotide probes and the second group of [[to]] - 
the nucleotide probes respectively immobilized between the first scanning electrodes 
and between the second scanning electrodes, by dioloctrophor o sis of th o strotchod 
targ e t nuc le ot i d e s e qu e nc e s toward th e en e rgiz e d scann i ng e l e ctrod e s. 



-6- 



Customer No. 22,852 
Application No. 10/525,714 
Attorney Docket No. 09812.0373 

16. (Original) The sensor chip according to claim 14, wherein the first scanning 
electrodes and the second scanning electrodes have circular or polygonal ends. 

1 7. (Currently Amended) The sensor chip according to claim 14, wherein the electric 
field includes an alternating fields gen e rated by tho first scann i ng o l octrodos or 
g e n e rat e d by th e s e cond scann i ng ele ctrod e s ar e of a l t e rnate current electric field . 

1 8. (Currently Amended) A sensor ch\p ± comprising: 

a reaction region for hybridization between nucleotide probes and target 
nucleotide sequences having a base sequence complementary to the nucleotide 
probes; 

a common electrode disposed in the reaction region; 

scanning electrodes arrayed in the reaction region, an end so that th e e nds of the 
scanning electrodes oppos e opposing the common electrode; 

m e ans for gen e rat i ng ele ctr i c f iel ds by s e qu e ntia ll y an electric field generator 
energizing the scanning electrodes by applying a voltage between the common 
electrode and oach olo ctrodo at least one of the scanning electrodes to form an electric 
field in the reaction region, and for d i olectrophorosis of the nucleotide probes migrating 
toward the energized scanning electrode ele ctrod e s while the nucleotide probes are 
being stretched by the electric field; f iel ds; and 

means for immobilizing the stretched nucleotide probes between the energized 
scanning electrode and a second scanning electrode, wherein the energized scanning 
electrode and the second scanning electrode are bridged by the stretched nucleotide 



Customer No. 22,852 
Application No. 10/525,714 
Attorney Docket No. 09812.0373 

probes, i n a str e tched form so as to bridge tho scann i ng e l e ctrodes by sequent i a ll y 
app l ying a vo l tag e b e twe e n th e adjac e nt scann i ng ele ctrod e s. 

19. (Currently Amended) The sensor chip according to claim 18, wherein the target 
nucleotide sequences str e tch e d i n th e sam e mann e r as th e nuc le ot i d e prob e s are 
hybridized with [[to]] the nucleotide probes immobilized between the energized scanning 
electrode and the second scanning electrode by migrating e l ectrod e s by 
d iol octrophoros i s of the stretched target nucleotide sequences toward the energized 
scanning electrodes using dielectrophoresis . 

20. (Original) The sensor chip according to claim 18, wherein the scanning 
electrodes have circular or polygonal ends. 

21. (Currently Amended) The sensor chip according to claim 18, wherein the electric 
field includes an alternating f i e l ds generated botwoon the common o loctrodo and tho 
scann i ng el ectrod e s and b e tw ee n th e scann i ng e lectrod e s ar e of alt e rnat e current 
electric field . 

22. (Withdrawn) A method of hybridization using a hybridization detector comprising 
a reaction region for hybridization between nucleotide probes and target nucleotide 
sequences having a base sequence complementary to the nucleotide probes and 
scanning electrodes arrayed in the reaction region, the method comprising the steps of: 
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stretching the nucleotide probes in the reaction region by an electric field and 
immobilizing the stretched nucleotide probes on the scanning electrodes by 
dielectrophoresis; and 

hybridizing the target nucleotide sequences to the immobilized nucleotide 
probes. 

23. (Withdrawn) The method of hybridization according to claim 22, the method 
further comprising the steps of: 

immobilizing first ends of the nucleotide probes on a selected single scanning 
electrode and subsequently immobilizing second ends of the nucleotide probes on the 
adjacent scanning electrode so that the nucleotide probes bridge the adjacent scanning 
electrodes. 

24. (Currently Amended) A hybridization detector^ comprising: 

a reaction region for hybridization between nucleotide probes and target 
nucleotide sequences having a base sequence complementary to the nucleotide 
probes; 

counter electrodes disposed in the reaction region; and 
floating-potential electrodes b ei ng dispersed in a matrix layout between the 
counter electrodes. 

25. (Original) The hybridization detector of claim 24, wherein the floating-potential 
electrodes have a shape being capable of generating a non-uniform electric field. 



Customer No. 22,852 
Application No. 10/525,714 
Attorney Docket No. 09812.0373 

26. (Currently Amended) The hybridization detector according to claim 24, wherein 
e ach surface surfaces of the floating-potential electrodes are [[is]] smaller than that of 
the counter electrodes. 

27. (Original) The hybridization detector according to claim 24, wherein the surfaces 
of the floating-potential electrodes are treated for immobilizing the nucleotides probes. 

28. (Original) The hybridization detector according to claim 24, wherein the counter 
electrodes are aligned in parallel with each other. 

29. (Currently Amended) The hybridization detector according to claim 2^ [[24,]] 
wherein the non-uniform electric field generated by the counter electrodes includes an 
alternating i s of alt e rnat e current electric field . 

30. (Currently Amended) A sensor chip comprising at l east the hybridization detector 
of claim 24. 

31 . (Withdrawn) A method of hybridization using a hybridization detector comprising 
a reaction region for hybridization between nucleotide probes and target nucleotide 
sequences having a base sequence complementary to the nucleotide probes and 
counter electrodes disposed in the reaction region and a plurality of floating-potential 
electrodes aligned between the counter electrodes, the method comprising the steps of: 
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stretching the nucleotide probes in the reaction region by applying a voltage to 
the counter electrodes and immobilizing the stretched nucleotide probes on the surfaces 
of the floating-potential electrodes by dielectrophoresis in non-uniform electric fields 

generated at the counter electrodes and at the partial surfaces of the floating-potential 

r 

electrodes; and 

stretching the target nucleotide sequences in the reaction region by applying a 
voltage to the counter electrodes, and hybridizing the stretched target nucleotide 
sequences to the stretched nucleotide probes immobilized on the surfaces of the 
floating-potential electrodes. 



